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ABSTRACT

The various function of the cardiovascular
system(CVS) and the dynamic characteristics
on each part of human body can be acquired in
the electric analog circuit model. According to the
performed outcome by other researchers, viscos
resistance, flow inertia, and vascular compliance in
the CVS are analogous to resister, inductor, and
capacitor in electric circuit, so the CVS models
were represented by the electric circuit models.
these approaches were to propose the suitable
models interest part of body and to simulate the
various characteristics on the CVS,

In this paper, the electric circuit model
considering the characteristics of morphologic
structure is represented, the parameter values of
model is setted up, and the dynamic characteristics
of the the CVS is simulated using VisSim, one of
the simulation tools. The observed simulation
results are similar to the cardiovascular functions
of nomal adults who have no heart failure.
Besides, the simulation is operated to observe the
pathophysiological abnomal symptoms(for example,
bleeding within a certain period). The controller by
baroreceptor, which is one of controllers to control
the CVS, is appended in the model. and the
dynamic response characteristics and the procedure
to return normal state is observed in simulation
when the bleeding last within a certain period.
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Fig. 1. Proposed electrical analog model- of
the cardiovascular system
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oy 7] 4, CLV(compliance of left ventricle)y 4
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atrium)®} FLV(outflow from the left ventricle)=
A4 44 &85 EFol9, LLV(iner-
tance of left ventricle)e HAAY oy Xxolm,
PAl(pressure of proximal aorta)® PLV(pressure of
left ventricle)® <9 W& eI H4H9 4¥
& 9ulsta, 28] RLV(resistance of left ventricle)
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Fig. 2. The block diagram of left Ventricle
in VisSim
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Table 1. The parameters of left Ventricle in CVS
Left Ventricle Section Symbol Values Units
Circulatory variables
Ventricular activity function ACTV 0~1
Left ventricular stiffness SLV 35~2500
Left ventricular pressure PLV(M) 3~120 mmHg
Aortic pressure PAL(M) 64~120 mmHg
Left ventricular volume QLV 62~128 mL
Qutflow from the ventricle FLV 0~840 ml/s
Qutflow from the atrium FLA 0~290 ml/s
Circulatory parameters
Left ventricular systolic stiffness LS 2500
Left ventricular diastolic stiffness LD 45
Left ventricular unstressed volume | QLVU 10 ml
Resistance RLV 5 gm/(cmd»s)
Inertance LLV 1 gm/cmd
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Fig. 3. The baroreceptor and CNS
control system
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Fig. 4. The proposed PID control system
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(a) (b)
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Fig. 5. The CVS waveform in normal operation
(a) Left ventricular volume(QLYV)
Right ventricular volumr(QRV)
(b) Mitral valve inflow(FLA)
Aortic flow(FA1)
(c) Left ventricular pressure(PLV)
Aortic pressure(PAl)
(d) Left ventricle pressure-versus-volume
locus.
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(a) (b)

(c) (d)
Fig. 6. The response of the CVS with no
barorecptor feedback, to a vein
bleeding during 14 ~ 21 sec
(a) Volume variation in vein(QV1)
(b) Right ventricular volume(QRV)
Left ventricular volume(QLV)
(c) Left ventricular pressure(PLV)
Aortic pressure(PA1)
(d) Pressure-volume plot for the left ventricle
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(a) (b)

(c) (d)
Fig. 7. The response of the CVS with baroreceptor
feedback, to a vein bleeding during
14 ~ 21sec
(a) Heart period(TH)
Sytolic period(TS)
(b) Left ventricle stiffness(LS)
Right ventricle stiffness(RS)
(c) Peripheral resistance(RA3)
(d) Heart rate
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